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 The Anasazi Origins project was initiated in 1965 by Dr. Cynthia Irwin 
Williams, then employed at the Department of Anthropology at Eastern New 
Mexico University.  Also generally known as the Arroyo Cuervo project, it 
involved the survey and study of the archaeological record of a district of central 
New Mexico which yielded an unusually complete sequence of Late Paleoindian, 
Archaic and Early Puebloan Period remains. 
 I completed a limited palynological study of samples recovered in 
association with the archaeological record of  LA9300, Armijo Shelter, that year.
It was not elaborate, but was sufficient to document that pollen could be 
recovered from archaeological contexts in the district, and that sequential 
variations in the pollen record might reflect environmental changes over the 
course of time.  Stratigraphically controlled sediment sampling for further pollen 
studies then became a standard aspect of further archaeological research 
undertaken by Irwin-Williams in the district.  Also, surface sediment pollen 
samples, accompanied by reasonably detailed notes on the geology and 
vegetation at the locality, were collected at the surface of archaeological sites 
recognized on the district survey. 
 The overall objectives and strategy of the project were outlined by Dr. 
Irwin-Williams in an NSF grant proposal document that has been incorporated 
with the materials of this project file. I do not know the date that proposal was 
submitted (I suspect it was 1966), or whether or not it was funded. 
Sites chosen for archaeological study as part of the project, and therefore 
sampled for pollen analysis as well, were essentially of two sorts: shelters and 
dunes.  Deposition in the shelter sites was primarily alluvial; the product of 
overbank deposition.  The deposits of dune sites were aeolian, marked by 
horizons of erosion and dune stabilization. As part of the research project, Dr. 
C.V. Haynes was brought in to undertake a geological/geomorphological analysis 
of the depositional history of the district.  An early version of his report is 
incorporated with the materials archived for this project.  Subsequently, Irwin-
Williams and Haynes published a joint discussion of the relationship of the 
geological and archaeological records (Irwin-Williams and C. V. Haynes, 1970). 
Generally, pollen study of the dune sites was undertaken by Dr. Peter J. 
Mehringer, and my role was to undertake pollen study of samples from shelter 
sites and the surface samples.  Each of us independently studied samples from 
sites of the other type, however, to allow assessment of potential data recovery 
biases.  Some surface sample analyses were undertaken by students under my 
supervision (LD= Larry Doershlag; DEB= David E. Buge’).  Dr. Mehringer and I 
chose to record palynological information from the samples in different formats.  I 
tabulated 200-grain pollen counts exclusive of Chenopodinnae, Ambrosiae and 
Tubuliflorae pollen or pollen of riparian or cultivated plants.  The numbers of 
pollen grains of the excluded types that were observed while observing the 200 
grains of included types were, however, also recorded.  Dr. Mehringer’s records 
were presented to Irwin-Williams and myself as graphs of the percentage values 
of the principle pollen taxa observed in 200-grain pollen counts of the samples.  I 
have converted his graphs to tables for this archive.  I believe that Mehringer 
analyzed one or more stratigraphic sample series from at least one other 
archaeological site (Moquino Dunes) that I was not provided data from. 
The information of the various palynological sequences and a summary of 
the archaeological sequence, the geological record, and radiocarbon dates 
determined during the course of the project was the focus of a meeting held by 
Irwin-Williams, Mehringer, Haynes and myself in the summer of 1970.  I did not 
take notes of that meeting, but I subsequently prepared a chart in which an 
integrated pollen sequence for the Arroyo Cuervo district was proposed.  It is 
incorporated with the materials of this project as the “Data Correlation Chart”. 
Though she promised to do so, Irwin-Williams never found opportunity to 
comment on the correlation chart, or identify specifically which pollen records 
were directly associated with particular radiocarbon dates or indirectly dated by 
radiocarbon dates from the same strata at the sites.  With one exception: she 
advised me that the hearth sampled at the En Medio site for both pollen and 
radiocarbon had produced a date ca. 1500 B.C.  This sample, as well as samples 
recovered stratigraphically superimposed upon it and a sample from the 
depositional horizon from which the hearth was let down, contained Zea (maize)
pollen.  At the time (1967 or 68) it was the earliest securely dated record of pre-
Puebloan Period maize cultivation in the American Southwest. 
 Though Irwin-Williams seems to have completed analysis of the 
archaeology of the sites of the Anasazi Origins project, for the most part, and 
clearly believed it represented the entirety of the cultural record from 
approximately 8500 B.C. to A.D. 850, she only published a fairly brief summary 
of the project’s results (Irwin-Williams, 1973).  Because I was never informed of 
the nature of the archaeological records and the radiocarbon dates associated 
with the pollen records, I was never able to determine independently the degree 
to which the correlation chart I proposed was accurate or erroneous, and whether 
or not the palynological variations I recognized and used for correlation purposes 
probably identified environmental changes of the Holocene Period. 
 The correlation chart identifies horizons through relative changes in the 
frequency of specific pollen types occurring in the individual sequences, and 
correlates them between sites of the region depending on stratigraphic position, 
relationship to erosion horizons (recognized in yellow on the chart), and assumed 
ecosystem change significance.  This latter factor was recognized on the basis of 
perception of the ecosystem conditions suggested through analysis of the 
surface sample data.  Essentially, the relationship between local vegetation and 
pollen data for those samples suggests, I believe, that relative increases in AP 
(arboreal pollen), Artemesia pollen and Poaceae pollen indicate successively 
reduced degrees of change in the moisture available for plant growth and 
maturation, while relative increase in Chenopodinneae pollen indicates an 
increase in the amount of disturbed ground probably fostered by horizons of 
generalized alluvial erosion and dune-building. 
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COMMENTS TO P. J. MEHRINGER 
Handwritten manuscript, undated, signed CIW
ON PROFILES OF LA 9245 AND 9254 
All columns have tentative stratigraphic profiles, with strata numbered 1-5.  The 
interpretation of this series in terms of significance to palynology and climate is as 
follows:
Unit 1:  Where distinguishable, this probably represents post-700 A.D. period.
Composed of very loose yellowish-tan sand. Is sometimes separated from Unit 2 by an 
erosion surface.  However, may be essentially indistinguishable from Unit 2, so that
division should be considered of secondary importance.
Units 2 and 3:  Where we see it, these units probably reference all or part of the 
2000 B.C. – 700 A.D. period.  They are composed of a somewhat more compact tan sand, 
which in ideal exposures can be broken into two sub-divisions: 2 (above) and 3 (below).
However, the surface between 4a and 3 may have been exposed for some time so that
[the] base of 3 is not necessarily at 2000 B.C. 
----------------------------
Stratigraphic break between 3 and 4a: Most important geological marker in 
column. Almost certainly post-dates 2000 – 2500 B.C., and probably represents period of 
soil formation and dune stabilization which ends the Altithermal.  The surface may have 
been exposed for some time, and represent a considerable hiatus in the pollen column.
--------------------------
Unit 4a:  This is the distinctive B zone of the late Altithermal soil, termed the 
“Red Dune”.  Its deposition presumably predates soil formation, and therefore predates 
ca. 2000 – 2500 B.C. 
Unit 4b:  This is purely a soil zone [edaphic?] distinction, representing the CCa 
zone of the late Altithermal soil.  There is no reason to believe that deposition between 4a 
and 4b was not continuous. 
Stratum 4c:  This also is a zonal distinction, representing the lower portion of the 
Altithermal dune which was not penetrated by the calcium carbonate of 4b.  There is no 
reason to believe that deposition between 4c and 4b was not continuous. 
General comment on Unit 4:  This unit seems to represent the “Altithermal”, and 
has yielded dates of 4800 B.C. (6800 B.P.), 3500 B.C. (5500 B.P.), 3300 B.C. (5300 
B.P.), and 3100 B.C. (5100 B.P.).  It was evidently deposited on the eroded surface of 
earlier units or on exposed bedrock. However, its base is evidently not everywhere 
contemporaneous (viz. dates of 4800 and 3500 B.C. for base of 4 at different localities), 
1
nor were deposition rates uniform.  Also, zonal distinctions (4a – 4c) refer only [to] local 
soil phenomena, and cannot be used to relate columns from different locales. (e.g. at one 
locality dates 4800 B.C. [and] 4 at another deeper exposure dates 3500 B.C.)  However, 
the beginning and ending dates of the unit as a whole do probably represent the 
Altithermal: ca. 5000B.C. (7000 B.P.) – 2500-2000 B.C. (4500 – 4000 B.P.). 
Unit 5:  This unit, as represented at LA9245, [Collier’s Dune] has not been very 
well studied by CI-W.  However, it is separated from 4 by a marked erosional break, 
probably representing ca. 5000 B.C. (7000 B.P.).  This unit itself is distinctly more
plastic-clayey than any subsequent deposits, and contains considerable evidence of soil 
formation in the form of calcium carbonate deposits.  It evidently represents the CCa 
zone of a strong soil.  In my estimate, this probably represents the pre-Altithermal, post- 
Pleistocene and Late Pleistocene period.  It might represent the well-known  Pre-Folsom 
soil, but I doubt it.  We have, alas, no dates for it, but it should certainly provide a 
climatically distinct situation from Units 4 – 1. 
ON RELATION OF DUNES UNITS TO ARMIJO AND EN MEDIO 
Unit 1 is more pronounced at the shelters, except in surface samples or highest
column samples. 
Units 2 – 3 represents the time period which would include all of the En Medio 
deposit and all of Armijo above 3.10 M. 
Unit 4 may (should) relate to some part of Armijo below 3.10 M.  Unit 5 might or 
might not be presented at Armijo.
ON RELATION OF DUNE UNITS TO CULTURAL COMPLEXES 
Unit 1 would include all of  Pueblo I – V material.
Units 2 – 3 would include Middle and Late San Jose, Proto-Basketmaker,
Basketmaker II and III material.
Unit 4 would include the “J” complex, La Bajada and Early San Jose material.
Unit 5 would (presumably) include Folsom and Eden – Scottsbluff material.
2
Chart of the Prehistoric Cultural Chronology in the Arroyo Cuervo Region of central New 
Mexico (1965-1970) by Cynthia Irwin- Williams 

James Schoenwetter’s Pollen Data Correlation Chart 
POLLEN Armijo V Armijo I Armijo II Armijo III En Medio III En Medio West Shelton Shelter
ANALYTIC (Schoenwetter (cm above hearth)
UNIT 1965)
A
B 20cm   AP Zone I     AP #15    AP 20cm   AP 30-50cm   AP 260cm  AP
C 50-60cm  Cheno Zone II    Cheno
D 70-80cm  Art Zone IIIa   Art #14-11 Art 82-62   Art 270-280cm  Art
E Zone IIIb   Poa 30-50 cm  Art/Poa 60-80  Art/Poa 57-52  Poa
F 90cm    Cheno
G 90-120cm  AP 32-hearth   AP/Poa 290cm-hearth  AP
H 100cm  Art/Cheno 130-150cm  Art
I 110-150cm  Cheno/Poa 160-210cm  Cheno
J 150-170cm   Poa 220-240cm   Poa
K 250-270cm   AP
L
M Zone IV  Cheno 290-320cm  Cheno
N 180-200cm  Poa/AP Zone V   Poa
O 210-260cm  Art/Poa 330-350cm   Art
P 270-310cm   AP/Poa Zone VI  Poa/AP
Q





V 390-430cm    AP 360-370cm    AP
W
POLLEN Sandoval Monoville Collier's Dunes Collier's Dunes Collier's Dunes Ojito Dunes Moquino Dunes Dunas Altas Dunas Altas




C Fea 4  Cheno     Cheno







K 15-49 cm AP 39-49 cm   AP #CC-W   AP 200-250cm   AP 133cm  AP 122-127cm  AP
L
M 55cm Chemo 59 cm   Cheno #U-M  Cheno 260-310cm  Cheno 143-158cm  Cheno132-152cm  Cheno
N 89-104cm  Poa
O 109-119cm  Art 162cm    Art
P
Q
R 59-85cm Cheno #I-E  Cheno
S 89-105cm Poa 268-298cm  Poa #C-A  Poa




V 318-348cm  AP/Art
W 358 cm  AP/Poa
Anasazi Origins Surface Records Table (Schoenwetter) 
LA9301, Shelton LA9301, Shelton LA9301, Shelton En Medio En Medio
Shelter #1 Shelter #3 Shelter #4 #1 #2
Picea or Abies
P. edulis 16 24 16 63 75
P. ponderosa 9 11 12
Juniperus 80 71 67 96






Chenopodinnae 127 60 92 579 860
Artemisia 19 5 6 20 25
Ambrosieae 57 38 58 19 24
Tubuliflorae 12 13 10 26 21
Liguliflorae







Ephedra cf. nevadensis 1 1






Unknowns 3 4 3 3
Total obs. 398 427 366 824 1140
Observer JS JS JS JS JS
Armijo Canyon Armijio Canyon Armijo Canyon Dunas Altas Dunas Altas Sandoval Sandoval
#4 #6 #7 Column I Column II #1 #2
1
35 31 15 31 53 22 32
9 13 1 9 1
70 130 126 106 125 47 20




167 23 85 85 211 211 33
11 6 5 4 3 10
139 25 20 76 192 111 4
29 56 34 5 13 174 7









3 2 1 4
537 304 340 366 316 498 195
JS JS JS JS JS JS JS
San Ysidro Querencia LA9867 LA9219 LA9855 LA9874 LA9876 LA9226 LA9229
Springs #3
3 1
27 40 31 29 23 76 31 50 21
18 24 45 7 27 14 15 19 10
104 47 94 50 98 56 94 54 96




130 119 201 172 192 148 201 407 118
8 12 9 2 1 3 9 19 22
44 28 82 105 29 132 82 75 73
15 15 7 26 65 148 7 5 5
38 68 44 81 44 40 44 54 48
2
1 2
1 1 1 5 1
1 4 1
1 1 1 1 1 1 1 1
1 4 1
1 1
1 2 2 2 1 1
831 362 491 503 485 487 491 493 397
JS JS LD DEB DEB LD LD LD LD
Juniper Juniper Juniper Juniper Juniper Grass/ Grass/
Woodland Savannah Savannah Savannah Savannah Cholla Cholla
LA9233 LA9237 LA9247 LA9228 LA9300 LA9300 LA9301 LA9301
Armijo, Col. I Armijo, Col. II Shelton Shelter Shelton Shelter
1 1
37 58 41 85 19 44 20 13
2 6 13 15 16 7 9 4
76 50 9 50 74 75 15 25
5 4 2 8 5




339 191 207 301 140 128 89 79
2 20 34 10 5 4 2 2
76 36 15 75 36 24 36 52
2 13 20 13 56 2 3
73 67 57 39 78 58 16 26
1
3 1 1 1
8
1 2




617 444 462 596 401 415 200 200
DEB DEB DEB DEB JS JS DEB LD
Grass/ Grass/ Grass/                           Grass/Saltbush
Cholla Cholla Cholla
nr. Springs
LA9245 LA9245 LA9871 LA9217 LA9218 LA9249 LA9207 LA9216 LA9351
Collier Dunes Collier Dunes
Trench I
in % 1 2
72 7.5 38 59 27 43 21 38 70
6 13 19 9 18 4 4 12
52 17.5 58 40 54 79 114 67 66
1 2 2 2 7 11 9
8
2
169 40 191 421 315 166 145 232 258
24 2.5 5 26 31 13 21 18 5
215 15 240 86 47 166 125 220 38
57 6 4 2 10 12 6 8
46 12.5 79 50 75 41 27 63 35
3 2 1 3
1




651 637 711 564 542 284 656 504
DEB PJM LD LD LD LD LD DEB LD
























Armijo Shelter Data Table, Col. II (Schoenwetter) 
 
  
SAMPLE # 15 14 13 12 11 10 9
CM. DEPTH
Picea
Total Pinus 28 12 18 12 10 12 7
Juniperus 25 15 14 15 9 11 2






Chenopodinnae 124 138 268 79 79 12 52
Artemisia 85 124 117 84 87 46 8
Ambrosieae 13 26 42 17 18 33 11
Tubuliflorae 21 23 22 15 16 25 4
Liguliflorae

















Cyperaceae 1 4 1 1 2 4
Typha 2 4 1 2
cf. Pediastrum 48 20 88 3 8
Zea
Unknowns 1 2 3 6 3 10 1
Total obs. 361 396 533 297 320 340 171
Observer JS JS JS JS JS JS JS
ARCHAEOLOGICAL UNIT




CM. DEPTH 20 30 40 45 50
Picea
Total Pinus 38 16 6 8 4
Juniperus 24 19 12 14 15
Quercus 8 2 1 4 5





Chenopodinnae 161 160 132 58 135
Artemisia 41 80 110 86 91
Ambrosieae 35 43 120 82 105
Tubuliflorae 19 27 19 28 17
Liguliflorae







Ephedra cf. nevadensis 1 3 1 1 1











cf. Pediastrum 16 21
Zea
Unknowns 11 15 23 15 13
Total obs. 418 431 371 368 459
Observer JS JS JS JS JS
ARCHAEOLOGICAL UNIT




CM DEPTH 0 20 30 40 50 60 70
Pinus E 10.5 7.5 5 6.5 5.5 2
Juniperus R 9.5 5.5 6 6 5 2.5
O
Chenopodinnae S 43 60 63 60 56 38
Artemisia I 3.5 5 2.5 3 7 20
Ambrosieae O 15 14 9 12.5 15 20
Tubuliflorae N 4.5 5 3 3.5 5 5.5
Poaceae S 9.5 5 10 7.5 12.5 11.5
U
Observer R PJM PJM PJM PJM PJM PJM
F
ARCHAEOLOGICAL UNIT 1 2
                                                                         
80 90 100 110 120 130 140 150 160
2 1 0.5 0.5 2.5 2 3.5 4.5 5
2 3 3.5 1 1.5 0.5 3.5 2 1
42.5 50 37.5 35 52.5 34 48.5 43 32.5
14 5 27.5 2 2.5 2.5 3.5 3.5 2.5
18.5 12.5 16.5 8 5.5 7 10.5 10 7.5
5 3 0 0.5 2 1.5 1.5 2 2
12.5 27.5 20 51 27.5 42.5 18 21.5 32.5
PJM PJM PJM PJM PJM PJM PJM PJM PJM
3 4a 4b 5
  VALUES IN PERCENT
170 180 190 200 210 220 230 240
6 E 4.5 3.5 1 1.5 3 16 7.5
1.5 R 15 20 21.5 15 22.5 10 11.5
O
20 S 20 20 18 17.5 11.5 11.5 13.5
7.5 I 10 12.5 15 22.5 18 25 22.5
8.5 O 20 13.5 18 17 12.5 8.5 10
3.5 N 2.5 3.5 5 7.5 4.5 7.5 7.5
48.5 S 25 22.5 19 16.5 24 16.5 19
U
PJM R PJM PJM PJM PJM PJM PJM PJM
F
6
250 260 270 280 290 300 310 320
6 15 8 21.5 16 15 31 E 8
3 13 10 3 3 3 0.5 R
O
13 10 20 20 18 15 15 S 21
17.5 13 16 15 20 17.5 12.5 I 15
18.5 11.5 8 12 17.5 11.5 9.5 O 21.5
5 4.5 6 5 7.5 3.5 3 N 3
S
30 31.5 27.5 20 15 32.5 24 U 25.5
R
PJM PJM PJM PJM PJM PJM PJM F PJM
7
330 340 350 360 370 380 390 400 410
9.5 9.5 7 10 15 11.5 27.5 22.5 25
37 30 38.5 35 27.5 41.5 31.5 27.5 40
20 15 14 22.5 20.5 15 16.5 18 17.5
7.5 7.5 5 5 8 6 2.5 5 3
2.5 8.5 11 5 2.5 8 5 8 3.5
17.5 21 20 15 18.5 16 15 12.5 8















CM. ABOVE HEARTH 82 72 67 62 57 52 32
Picea
Total Pinus 11 3 6 9 14 12 74
Juniperus 12 1 3 1 9 4






Chenopodinnae 131 66 50 66 60 54 64
Artemisia 124 67 62 42 27 20 55
Ambrosieae 24 11 6 18 26 18 16
Tubuliflorae 10 8 6 8 6 7 7
Liguliflorae







Ephedra cf. nevadensis 1 2











cf. Pediastrum 1 1
Zea 1 1 3
Unknowns 1 1 2 4
Total obs. 372 185 162 185 174 179 296
Observer JS JS JS JS JS JS JS
ARCHAEOLOGICAL UNIT
Top of Hearth
27 22 17 12 7 Hearth Level
45 28 31 78 51 73 66
28 12 19 14 21 2 7
3 4 6 6 3 2 3
1 1 1 1
1
1
63 70 87 78 84 75 76
42 57 50 48 50 35 37
22 12 20 16 14 29 5
15 15 14 15 13 19 10
80 95 90 52 70 76 81
2
1 2 1
2 4 3 2 4 7 3
2 1 3 1 1
2 1
2 3 2 1 2 1 3
1
307 303 307 311 317 323 294
JS JS JS JS JS LLL JS
Arroyo En Medio Data Table, Col. II (Schoenwetter) 
 
  
SAMPLE # 3 4 5 6 7 8
CM. DEPTH 30 40 50 60 70 80
Picea
Total Pinus 24 26 17 14 20 22
Juniperus 18 9 10 7 8 15






Chenopodinnae E 83 93 101 74 84 79
Artemisia R 11 15 17 27 20 24
Ambrosieae O 28 16 18 25 29 17
Tubuliflorae S 13 16 16 13 12 13
Liguliflorae I
Poaceae O 13 12 15 32 20 25






Ephedra cf. nevadensis U 1 1 1
Ephedra cf. trifurca R 4 4 4 4 2












Total obs. 200 200 200 200 200 200
Observer PJM PJM PJM PJM PJM PJM
ARCHAEOLOGICAL UNIT
9 10 11 12 13 14 15 16
90 100 110 120 130 140 150 160
29 34 34 23 31 34 37 23
25 44 33 37 38 35 20 37
1 1 2 3 2 2
1 1
E 69 58 64 54 44 53 59 69
R 12 10 13 6 34 33 27 16
O 20 17 20 32 18 17 20 16
S 10 16 6 9 7 2 9 7
I
O 23 23 16 25 20 20 24 29










1 1 1 1
1
200 210 200 200 200 200 200 200
PJM PJM PJM PJM PJM PJM PJM PJM
17 18 19 20 21 22 23 24 25
170 180 190 200 210 220 230 240 250
2
28 13 11 19 17 23 10 31 37
23 24 19 23 12 20 18 24 32
3 2 1 6 3 7 6 7 5
1
76 76 90 77 69 60 57 36 47
17 29 30 31 37 27 22 22 19
21 15 15 15 21 19 26 33 18
12 10 5 13 10 8 8 7 10









200 200 200 220 200 200 200 210 200
PJM PJM PJM PJM PJM PJM PJM PJM PJM
                     D                                                                E
26 27 28 29 30 31 32 33 34
260 270 280 290 300 310 320 330 340
31 36 22 18 49 24 20 11 10
31 45 24 16 9 11 8 5 3
2 7 3 1 3 1 1
2 1 1
1
52 41 68 80 72 93 80 61 24
31 24 33 26 32 34 48 81 141
18 14 20 20 13 9 12 15 6
20 8 13 15 11 7 7 12 4













200 200 205 200 200 200 200 200 200
PJM PJM PJM PJM PJM PJM PJM PJM PJM

















Collier Dunes Data Table, Col. 4 (Schoenwetter) 
 
  
SAMPLE NUMBER 1 2 3
CM. DEPTH 39 49 59
Picea
Total Pinus 10 34 3







Chenopodinnae 41 33 62
Artemisia 3 53 54
Ambrosieae 70 11 22
Tubuliflorae 14 2 27
Liguliflorae







Ephedra cf. nevadensis 1













Total obs. 200 200 200
Observer PJM PJM PJM
ARCHAEOLOGICAL UNIT




                                                                                                                                
SAMPLE NUMBER 7 6 5 4 3 2 1
CM DEPTH 89 94 99 104 109 114 119
Pinus 0.5 1 1.5 0.5 1.5 0.5 0.5
Juniperus 1.5 2 5 4.5 7.5 6 6
Chenopodinnae 43 40 38 36 37.5 30 37
Artemisia 15 16.5 18.5 20 25 23 15
Ambrosieae 8 4 6 10 9 15 17.5
Tubuliflorae
Poaceae 21 30 24 22.5 12.5 15 18
Observer PJM PJM PJM PJM PJM PJM PJM
ARCHAEOLOGICAL UNIT                            4b                           4c
VALUES IN VALUES IN PERCENT                                                                                                              
E 10 9 8 7 6 5 4
R 268 278 288 298 308 318 328
O N
NO S 2.5 1.5 0.5 3 3 O 10
I 0.5 0.5 1.5 1 1 2.5
SAMPLES O P
N 5 7.5 3 11.5 12.5 R 15
14.5 8 7 21.5 36.5 E 35
119-268 S 13 11 11 16.5 10 S 10
CM U 17.5 20 23 12.5 15 E 10
R R
F 42.5 48 52.5 30 11.5 V 12
A
C PJM PJM PJM PJM PJM PJM
E












Collier Dunes Data Table, Trench I (Schoenwetter) 
 
                                                                                                                                
SAMPLE NUMBER 22 21 20 19 18 17 16
CM DEPTH 15 19 25 29 35 39 45
Pinus 5 3 7 18 14.5 15 14
Juniperus 22.5 27.5 40 33 35 30 22.5
Chenopodinnae 27.5 21.5 15 20 17.5 18.5 16.5
Artemisia 1 2 1.5 0.5 1 2 1.5
Ambrosieae 34 27 22.5 23.5 22.5 17.5 20
Tubuliflorae 3.5 6 7.5 8.5 5 7.5 15
Poaceae 7.5 6.5 7.5 5 8 5.5 10
Observer PJM PJM PJM PJM PJM PJM PJM
ARCHAEOLOGICAL UNIT TOPSOIL                                                    2/3                                                      
                  VALUES  IN PERCENT                                                                                                             
15 14 13 12 11 10 9 8
49 55 59 65 69 75 79 85
E
12.5 3 R 1.5 1.5 2 0.5 0.5 0.5
20 10 O 2.5 1.5 0.5 2.5 2.5
S
26 41.5 I 50 48 43.5 44 39 53.5
1.5 9 0 7.5 15 14.5 12.5 11.5 12
15 10 N 8.5 11.5 10 10.5 10.5 10
15.5 29 13.5 11.5 17.5 10 10.5 10
S
11.5 7.5 U 15 15 12.5 17.5 22 7.5
R
PJM PJM F PJM PJM PJM PJM PJM PJM
                     4a                                               4b    
7 6 5 4 3 2 1
89 95 99 105 109 115 119
0.5 1 1.5 1.5 0.5 0.5 0.5
1.5 2 2.5 7.5 2.5 3 3.5
43 40 38 38.5 38 30 37
12 17.5 19.5 20.5 25 26.5 12.5
8 2 7 10 9.5 15 11
9 9 8 7.5 3.5 8 10
22 30 25 22.5 12.5 15 20
PJM PJM PJM PJM PJM PJM PJM
                   4c
Dunas Altas Data Table, Col. I (Schoenwetter) 
 
  
SAMPLE # 6 5 4 3 2 1
CM. DEPTH 133 138 143 148 153 158
Picea 1
Total Pinus N 85 42 19 16
Juniperus O 85 68 60 38 10






Chenopodinnae R 72 217 237 252
Artemisia V 1 51 63 62 202
Ambrosieae A 112 152 141 191 65
Tubuliflorae T 9 13 12 16 88
Liguliflorae I 19
Poaceae O 24 36 54 79






Ephedra cf. nevadensis 1












Unknowns 1 2 2
Total obs. 393 582 590 660 2
509
Observer JS JS JS JS JS
ARCHAEOLOGICAL UNIT 2 2/3-4a 4a             4b
contact




SAMPLE # 10 9 8 7 6 5
CM. DEPTH 122 127 132 137 142 147
Picea
Total Pinus 44 68 E 13 6 9 N
Juniperus 135 100 R 34 31 20 O






Chenopodinnae 138 202 S 125 142 193 R
Artemisia 19 U 35 42 50 V
Ambrosieae 203 182 R 167 160 212 A
Tubuliflorae 9 9 F 9 6 11 T
Liguliflorae A 1 I
Poaceae 17 17 C 15 20 21 O




















Total obs. 552 593 501 408 517
Observer JS JS JS JS JS
ARCHAEOLOGICAL UNIT 1 2/3-4a                 4a                                  4b
Top Soil contact
b4 3 2 1
152 157 160 167
8 N 10 10







159 R 117 202
50 V 23 65
185 A 106 88









                                     4c





LEVEL 2 2 3 3 3 3
CM. DEPTH 200 210 220 230 240 250
Picea
Total Pinus 25 18 19 11 11 18







Chenopodinnae 48 52 72 66 66 65 O
Artemisia 8 6 12 16 21 16 N
Ambrosieae 59 35 25 11 17 18
Tubuliflorae 14 13 15 23 12 22
Liguliflorae




Agave 1 1 1 F
Acacia A
Opuntia C
Ephedra cf. nevadensis 1 1 E













Total obs. 220 200 220 200 200 200
Observer PJM PJM PJM PJM PJM PJM
ARCHAEOLOGICAL UNIT
4a 4a 4a 4a 4a 6
260 270 280 290 300 310
20 10 10 16 12 4
33 42 30 22 16 11
1 1 2 1 1
1
1
55 75 94 77 118 130
28 27 19 18 26 17
25 25 17 34 16 11
26 13 17 14 16 16








200 200 200 200 200 200
PJM PJM PJM PJM PJM PJM





LEVEL CC AA Y W U S
CM. DEPTH
Picea 1
Total Pinus 30 29 54 25 E 5 14
Juniperus 107 94 69 76 R 46 38
Quercus 1 1 3 5 O 4 1





Chenopodinnae 122 81 100 172 152 142
Artemisia 7 15 18 38 S 46 42
Ambrosieae 67 72 123 61 U 61 105
Tubuliflorae 6 13 22 27 R 24 13
Liguliflorae F
Poaceae 45 56 51 76 A 80 93
Tidestroemia C





Ephedra cf. nevadensis 1












Unknowns 1 1 1
Total obs. 396 368 447 463 439 461
Observer JS JS JS JS JS JS
ARCHAEOLOGICAL UNIT
Q Q O O M M I I
13 5 11 3 15 9 E 6 4
47 11 43 4 35 12 R 41 12





138 56 166 43 148 56 120 30
39 13 23 7 31 9 S 31 8
36 18 42 10 41 21 U 44 17
28 14 15 3 29 8 R 10 6
F




1 1 1 1




404 151 423 83 418 161 374 112
JS PJM JS PJM JS PJM JS PJM
G G E E C B A A
7 5 9 6 4 4 22 11
34 21 16 8 4 8 9 4
4 3 4 1 7 4 1 1
96 58 100 47 85 96 56 15
46 21 34 15 17 44 38 12
20 29 40 13 99 156 84 34
2 14 12 2 13 19 27 11
2
108 61 136 50 168 138 121 67
1
1 1 1 1 1 5 5
1
1 1 1 1
1 1
363 216 362 143 397 471 369 162
JS PJM JS PJM JS JS JS PJM





SITE                    LA 9261, SANDOVAL
FEATURE NUMBER 4 1 1 10 6
Picea
Total Pinus 15 3 6 1 7







Chenopodinnae 350 90 102 102 192
Artemisia 52 75 67 75 72
Ambrosieae 18 14 32 14 20
Tubuliflorae 24 14 19 13 28
Liguliflorae







Ephedra cf. nevadensis 9














Total obs. 492 218 255 215 240
Observer JS JS JS JS JS

























CM. DEPTH Outside Hearth 290 BD 280 BD 270 BD 260 BD
Picea
Total Pinus 40 60 20 13 25
Juniperus 1 12 12 6 19






Chenopodinnae 26 56 47 52 33
Artemisia 37 41 78 126 68
Ambrosieae 6 25 12 13 16
Tubuliflorae 13 13 28 24 16
Liguliflorae




Yucca 2 1 1
Acacia
Opuntia
Ephedra cf. nevadensis 1 2











cf. Pediastrum 2 1
Zea 1
Unknowns 26
Total obs. 145 294 287 290 266
Observer JS JS JS JS JS
ARCHAEOLOGICAL UNIT
